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1. Regulatory framework for wastewater management

Goal

Industrial

Wastewater
Measures

oo,
iy
=

Yot

* Maintain the environmental quality, decrease the pollution and impact to make
the social and natural environment balance, sustainable, and protect natural
resources (Law on Environment protection, Amendment 2024)

»  Ensure water quality, quantity, and water resources are sustainable and sufficient
to meet social needs...(Law on Water and Water resources, 2017 )

Develop policies, laws, and regulations in water environment and sanitary sectors

National Environmental Standard (2009, Amended 2017)
* National Environmental Quality Standards (NEQS)
* National Pollution Control Standards (NPCS)

Develop infrastructure for wastewater management
Implementation of pilot projects using decentralized wastewater

treatment system 100% of population in provincial municipalities and districts utilize

toilet with hygiene principle and 50% of wastewater are treated before discharged to river
and basins in 2030

» Promotion technical knowledge on wastewater management
» Capacity enhancement of the government staff for monitoring
and inspection of industrial wastewater

Investment for wastewater management to prevent pollution
Human resource development/ Capacity development, etc.

Private
sector

e Government
* Vision
 Lawand

regulation

e Environmental
Standard

* Local authorities

* Implement
at measure

* Monitoring

e Ordinance



Curent Septage Management Scheme in Lao PDR
Vientiane Other Cities and Provinces

= Uncontrolled disposal

» lllegal dumping

..............

= No beneficial reuse
Excreta storage
and collection

Soil conditioning
and fertilisation

o

Excreta transport




2. National Environmental Standard &
Basis for the standards

« The standard was developed by studying the standard of
ASEAN countries, WHO, FAO, IFC and industry
wastewater dlscharge regulation of Ministry of Industry
and Commerce (2005).

« The key parameters were summarized and had
consultation meeting with representative of ministries,
academic Institutions and private sector.

the national environmental standard ational
Environmental Quality Standards, National Pollution
Control Standards) were established in 2009 and
amendment No. 81/GL, dated 21 Feb. 2017

« Base on the industry wastewater discharge re&ulation
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Category of Surface Water Quality

Parameter Symbol - sta;dard Valuzof each c;tegory - Unit Methodology
Color, Oder P - e i i oy Not Not define
and Taste define
Temperature t°C n n’ n’ n’ Not define °C Thermometer
potential of Not Electrometric

- & 5- -

Hydrogen Ll o 6 ° = Tlotd tne define | pH Meter
Dissolved Azide

> ; ) ) < / . .
Oxygen Do ! ot & =0 i g Modification
Electro- < 500 = 1000 =2000 =4000 =>4000

o Ec nS/cm | Ec meter
conductivity
Potassium
) Dichromate

S el Digestion;

r 3 < - - - / = ?
oxygen COD 5 5-7 7-10 10-12 =12 mg/L Open Reflux
demand 5 :

or Closed
Reflux
Total coliform Multiple Tube
bacteria Not define n 5,000 20,000 Hot Not define BAE TN Fermentation
define 100 ml !
Technique
Fecal coliform Multiple Tube
0 / ;
bacteria Not define n 1.000 4,000 Not Not define L Fermentation
define 100 ml X
Technique
< = = =
Total 10 =25 =40 =60 =60 Glass Fiber
Suspended TSS mg/L . -

: Filter Disc
Solid
Phosphate PO4 < 0.1 0.5 1 2 =2 mg/I. | Ascorbic acid

: <05 = = = =4 .
FAHIHGTIT NH4" = = . mg/I. | Kjeldahl
ion 4
Nitrate- Cadmium

. - . / .
Nitrogen NO3-N n 5.0 Not define mg/T. Reduction
Ammonia- Distillation

- — . / sy
Nitrogen hiEE s n 0.2 Slot debmne met Nesslerization

Distillation,4-
Phenol CesHsOH n 0.005 Not define mg/lL. | Amino

antipyrene
Copper Cu n 1.5 Not define mg/l. | AA-Direct




Nickel N1 n 0.1 Not define mg/L Aspiration
Manganese Mn n 1.0 Not define mg/T.
Zinc Zn n 1.0 Not define mg/T.
Cadmium Ccd n 0.003 Not define mg/T.
€ Beomn Cr*° n 0.05 Not define meg/L.
Hexawvalent
Lead Pb n 0.01 Not define mg/T.
Mercury AA-Cold
Hg n 0.001 Not define mg/T. Wapour
Technique
Asenic AN -Direct
As n 0.01 Not define mg/T. Aspiration,
ICP
Cwvyanide Pyridine-
CIN- n 0.07 Not define mg/T. Barbituric
Acid
Radioactive
- alfa Radioactive Becqu
- beta -a - 0.1 ot define relf’%‘
-B 1.0
Organochlorine GC
pesticide n 0.05 Not define mg/L.
Dichlorodiphe
nyltrichloroet DDT n 1.0 Not define ne/L
hane
alpha-
Benzene S e n 0.02 Not define ng/L
hexachloride (CeHoCls)
Dieldrin C12HgClsO n 0.1 Not define png/L
Aldrin C12HzgCls n 0.1 Not define ne/L GC
hegtachlor C1oHsCly
?1]; tachlor And n 0.2 Not define ne/L
P . C10HsC170O
epoxide
Endrin C12HgClsO n Must be not found Not define noe/L
Note:

Category 1 is a natural source of good quality water, does not go through any production process or chemical

additives and is free from wastewater from all kinds of activities.

Category 2 is a source of water that is used and consumed but must be disinfected. This type of water is suitable for
the conservation of aquatic animals, fisheries, water sports and so on.

Category 3 It is a source of water for consumption and must be sterilized, this type of water is suitable for
agriculture, animal husbandry and so on.

Category 4 A source of water that is used and consumed but must be sterilized, this type of water is suitable for
industry, as a place to treat wastewater from the city or community and so on.

Category 5 is a source of water that is used for transportation and be reservoir for treatment of wastewater from cities
or communities, and so on.

n: Is a natural water source

n’: is a natural water source but does not change £3°C in temperature



Type and size of buildings that need to be controlled for water pollution

Type of building Size
A B C D E
Condominium =500 rooms =100 to <500 <100 rooms Not define Not define
= <
Hotel = 200 rooms i < 60 rooms Not define Not define
100mMmS
:} <

Dormitory Not define =250 rooms o 5232?115250 =10 to <50 Not define
M h >

assage. el Not define = 5,000 m? o Not defme Not define
(Wor similar ) <5,000 m?
Hospital = 30 bed =10 to <30 Not define Not define Not define
SCh.OOL College, 2 25,000 m’ s ‘;25’(}00 Not define Not define Not define
1nstiue m

10,000 fo < = 5,000 to
> 2 ) --
Office = 55,000 m $5.000 m2 10,000 ? Not define Not define
Comercial 225,000 m? 5’900 to<25,000 | Not define Not define Not define
buiilding m
< 5 <

Fresh market 22,500 m? 3]125 al e 1,000 to < 1,500 m? 11?’*0 v Not define
Resturant, 100d | >)s00m2 | 50010<2,500m? | 250t0<500m? | 100to<250m? | SD2ONO?
court 100 m”




Standards for control of water pollution from buildings

Parameter Symbol maximum value for each type unit Analysis
A B 6 D E method
potential of Hydrogen pH | 5585| 5585|5585 5585/ 5585 Not | pH Meter
define
Biological ~ Oxygen Azide
Demand 5 Days BOD; 20 30 40 50 60 mg/L | Modification a
20°C, 5 days
Total Suspended Glass  Fiber
Solid P TSS 30 40 50 50 60 mg/L Filter Disc
Sediment Solid Imhoff  Cone
SS 0.5 0.5 0.5 0.5 [Notdefme] mg/L | 1,000 cm’
lhour
Total Dissolved Solid Dry Evaporation
TDS 500 | 500 | 500 500 [Notdefine] mg/L |103-105  °C
Thour
Sulfide > 1.0 1.0 3.0 40 |Notdefine] mg/lL | Titration
Nitrogen Kjeldahor
TKN 35 35 40 40  Notdefine] mg/L | colormetric
Fat, O1l and Grease Solvent
FOG 20 20 20 20 100 mg/L. | Extraction by
Weight




Standards for water pollution control from resettlement villages

Parameter Symbol maximum value for each type Unit
(A) (B) Analysis method
100 to 500 2500
potential of Hydrogen pH 5.5-8.5 5.5-8.5 Not define| pH Meter
Biological Oxygen Azide
Demand 5 Days BOD; 30 20 mg/L. | Modification at 20
°C, 5 days
Total Suspended Solid 1SS 10 10 nglL Glass Fiber Filtey
Disc
Sediment Solid S 0.5 0.5 foll o en e
cm3 Thour
. . Dry  Evaporation
e /
Total Dissolved Solid TDS 500 500 mg/L 103-105°C_1 hour
Sulfide §* 1.0 1.0 mg/L | Titration
Nitrogen TKN 35 35 mg/L | Kjeldahl
Fat, O1l and Grease FOG 2 2 mell Sovent Extraction

by Weight




Standards for controlling water pollution from toilets

Parameter symbol standard value Unit Analysis method
potential of Hydrogen pH 6-9 Not define | pH Meter
Biological Oxygen , Azide Modification at 20
Demand 5 Days 0 o mg/L °C , 5 days
Chemical L, Potassium Dichromate
' ye COD 125 mg/L Digestion ; Open Reflux or
Demand :
Closed Reflux
Total Suspended Solid TSS 50 mg/L Glass Fiber Filter Disc
Total Nitrogen TKN 10 mg/L Kjeldahl
Distillation and
'6Hs / . i
o sl ‘ e Aminoantipyrine Method 4
Fat, O1l and Grease FOG 5.0 mg/L SOI.VEIH mehon 0y
= Weight
Total Dissolved Solid DS 100 MPN /il Dry D Evaporation ~ 103-
105 °C, 1 hour
Fat, O1l and Grease FOG 5.0 mg/L Sol_vem P amchon by
i Weight
Total Dissolved Solid DS 400 MPN/ml Dry  Ewvaporation 103-

105 °C, 1 hour




Standards for controlling water pollution into public canals

Parameter symbol standard value Unit Analysis method
potential of Hydrogen pH 5.5-8.5 Not define ]
Electro-Conductivity Ec 2,000 nS/cm P

; . : Dryv Evaporation
Total Dissolved Solid TDS 1.300 mg/L 103-105 °C. 1 hour
Biological Oxygen Azide Modification at
Demand 5 Days BOD:s o mg/L 20°C . 5 days
Total Suspended Solid TSS 30 mg/L Glass Fiber Filter Disc
Per-manganese MnOy4 6.0 mg/L Titration
Hydrogen Sulfide H->S 1.0 me/T. Titration
. . e Distilation and Pyridine
Cyanide CN 0.2 mg/T. Babihaae Avad
Fat, Oil and Grease FOG 5.0 mg/L S?IYent Faacton. by
Weight
Formaldehyde CH-O 1.0 mg/L. Spectrophotometry
Distillation and
Phenol and Cresol CeHsOH 1.0 mg/L Aminoantipyrine Method
4
Resident Chlorine CI 1.0 mg/L Lodometric Method
Radioactive Not define must not have mg/L General
Color and Odor Not define not observed mg/L General
Tar Not define must not have mg/L. General
Heavy metal
Zinc Zn 5.0
Chromium Hexavalent Crt6 0.3 me/L Atounc(JAbs.)Oijtlon
Arsenic As 0.25
Copper Cu 1.0
Mercury Hg 0.005
Cadmium cd 0.03
Barium
Ba b mg/L. Atomic Absorption
Selenium Qe 0.02 (AA)
Lead Pb 0.1
Nickel Ni 0.2
Manganese Mn 0.5




3. Lessons learned from The Water Environment

Partnership in Asia (WEPA) action program in Lao PDR

« Survey conducted for period
2022 — 2023

e Survey team

« Officers from Department of
Natural Resources and
Environment Inspection,
MONRE

 Lecturers and students from
Department of Chemistry,
Faculty of Natural Sciences,
NUOL
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Field survey in dry season and rainy season
1. Field survey in dry season

Location Public Canal BORDA Johkasou Septic Tank Sampling Date
DEWATS

Vientiane Capital 1 (2) 3(7) 1(2) 24-25 Nov 2022
Luang Prabang 1 3) 1 (2) 1(2) 30 Dec 2022
Khammouan 1(4) 17 Jan 2023

2. Field survey in rainy season

Location Public Canal BORDA Johkasou Septic Tank Sampling Date
DEWATS

Vientiane Capital 1(2) 3(7) 1(2) 1(2) 7 July 2023

Luang Prabang 1 3) 1 (2) 1(2) 8-9 August 2023

Khammouan 1(4) 28 July 2023
Note:

» Number in parenthesis () is number of samples taken
» Samples taken mostly at inlet and outlet of facilities



Survey of wastewater quality and sampling plan

Khounkhamdistrict,
Khammouan Province

and UV

Location Type of facility Sampling point
Kualuang temple DEWATS  [Inlet Outlet
Thongkhankham DEWATS Inlet Outlet
Vientiane capital Johkaso at Airport terminal Inlet Outlet
Septic tank Inside
Canal Upstream Downstream
Septic tank Inlet Outlet
Night market DEWATS Inlet Outlet
Luang phrabang Johkasou Inlet Outlet
Upstream,
Canal Middle stream Downstream
Theun Hin Boun Power Company DEWATS Anaerobic +
Camp, Constructed Wetland+ aeration
Inlet Outlet




Survey Iin Vientiane capital - Dry season

(24-25 Nov 2022)

s

&



Survey in Vientiane Capital Rainy season

:\ - la

(7 July 2023)




Survey in Luang Prabang - Dry season

(30 Dec 2022)



Survey in Luang Prabang Rainy season

Il B

ARE
8-9 August 2023



Survey in Facility of Theun Hin Boun Power Company
(Khammouan) Dry season

(17 Jan 2023)



Survey in Facility of Theun Hin Boun Power Company
(Khammouan) Rainy season

28 July 2023



Example of layout of decentralized wastewater treatment system
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Case of community decentralized wastewater treatment system

Number of users

Inflow mg/L 970 485 280 276
COD-cr

Outflow mg/L 80 359 116 148
BOD5 Inflow mg/L 540 82 226 >60 149

Outflow mg/L 28 36 162 35 57

» Effluent BOD5 is almost the same with the value in 2011. It show that the treatment facility still
operates well, maybe because desludging was conducted in August 2022.

* However, the value is slightly over effluent BODS5’s national environmental standard for
community village ( BOD5 30 mg/L)



Result of water quality analysis

Influent: COD-Cr 36-332, mg/L, BOD5 11-150 mg/L

Effluent BODS5 of 4 Anaerobic DEWATS

* Dry season : (3) DEWATS 12-35 mg/L, (1) DEWATS 120 mg/L
» Rainy season: 8-57 mg/L

Effluent BOD5 of DEWATS with Anaerobic-Plant gravel- Aeration
and disinfection with UV: 4-6 mg/L (Influent 11- 48 mg/L)

Effluent BODS of Septic tank: 45-58 mg/L
Effluent BODS5 of Joukasou: 21- 23 mg/L

BODS5 in national environmental standard for community village and
toilet effluent is 20-30 mg/L. BODS5 of 2 DEWATS (35 -120 mg/L),
and a Septic tank (45-58 mg/L) did not pass the effluent standard.



https://wepa-db.net/program/lao-pdr

Action Programs

in Lao PDR

TOP > Action Programs > Lao PDR

Development of an Appropriat
Domestic Wastewater
Management System in Lao PL

Overview

Official title
Development of an Appropriate Domestic Waste
Management System in Lao PDR

Term
2021-2023

Training Modules
for Proper Operation and Maintenanc
of Domestic Decentralised Wastewate|

Treatment Facilities in Lao PDR

WEPA Action Program in Lao PDR
March 2024

Training for Proper O and of
t T in Lao PDR

No parts of this may be or in any form or by any me:

or including ing. or any ion storage

retrieval system. without prior permission in writing from Ministry of the Environment J.
(MOEJ) through the Institute for Global Environmental Strategics (IGES). which serves as|
Water Environment Partnership in Asia (WEPA) Secretasiat,

Water Environmental Partnership in Asia (WEPA)

hups://wepa-db.net

The drafting team responsible for developing the "Training Modules for Proper Operation
of i Tremment Facilitics in Lac PDR”
comprises the following members:

Sengkeo Tasaketh and Phengxay deevanhxay (Lo PDR)
Thammarst Koottatep and Suraj Pradhan (The Asian Institute of Technology)
Pham Ngoc Bao and Sui Kanazawa (WEPA Scctretariat and IGES)
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